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Abstract 
January 25, 7995, is the 50th anniversary of the first controlled addition of 
fluoride to a public water supply. Those 5 0  years have seen extraordinary 
advances in oral health and consequent quality of life, for which fluoride use is 
generally considered the primary reason. More extensive exposure to fluoride in 
the modern era, however, has led to both a continuing decline in caries experience 
and an increased prevalence of dental fluorosis in children. At the other end of 
life, fluoride's role in bone strength among older people is not well defined. This 
symposium examines several aspects of fluoride use in the United States today, 
and has the purpose of helping to define the balance between maximizing the 
benefits of fluoride while minimizing its undesirable side effects.[J Public Health 
Dent 1995;55( 7):37-81 
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On January 25,1995, we recognize 
the 50th anniversary of the first con- 
trolled addition of fluoride to a public 
water supply in Grand Rapids, Michi- 
gan. Any 50th anniversary is a time for 
both celebration and reflection, so 
while we take justifiable pride in the 
achievements of those 50 years, it is 
also an appropriate time to review the 
status of fluoride in public health. This 
symposium is conducted in the 
knowledge that fluoride has produced 
extraordinary benefits in oral health 
and the quality of life for many mil- 
lions of people. At the same time, it is 
the ongoing responsibility of the den- 
tal profession, and esperially of its 
dental public health community, to 
constantly reassess our use of fluoride 
so that we are always making the best 
possible use of current research 
knowledge. The title of this sympo- 
sium has been paraphrased from a 
1991 report by Dr. James Mason (11, 
the assjstant secretary for health at the 
time, which raised the question of how 
much fluoride is needed to maintain 
its oral health benefits while minimiz- 
ing any less desirable side effects. This 
symposium is intended to stimulate 
our thinking about achieving that bal- 
ance. 
Water fluoridationbegan with justi- 
fiableexcitement and enthusiasm after 
years of painstaking research; but 
even the most avid supporter of the 
measure in 1945 could not have antic- 
ipated the extraordinary improve- 
ments in oral health that have been 
realized since then. Caries prevalence 
and severity in our children have 
reached the lowest levels yet recorded, 
and still with little indication that we 
have reached rock bottom (at least in 
the permanent dentition). While we 
are aware that the reductions in caries 
experience have not been uniform 
across all segments of soaety, we are 
still in a position to speculate happily 
on what the lowest levels of commu- 
nity caries experience might be. At the 
other end of the age spectrum, fewer 
older adults than ever are becoming 
edentulous, and dentate people are re- 
taining more of their teeth than ever 
before. 
Perhaps the greatest gains in oral 
health have been in areas not mea- 
sured by our usual indexes: whole 
generations of young people have 
never suffered toothache, and broad 
toothy smiles enhance self-esteem and 
self-confidence. One of the happiest 
challenges in teaching is trylng to get 
across to new generations of students 
just what caries looked like in the old 
days. I think back on the trauma of my 
own early dental treatment experi- 
ences while my own children, now in 
their mid-2Os, ask me what "a shot in 
the mouth" feels like! 
Although a number of social and 
technological changes over the last 50 
years have contributed toward this 
massive improvement in oral health, 
most consider the widespread use of 
fluoride to be the primary cause. Our 
current view of how fluoride works to 
prevent the development of caries is 
that the maintenance of elevated fluo- 
ride levels in the oral environment, 
especially in dental plaque, is a major 
factor in the prevention of clinically 
evident lesions. This model has re- 
tained some aspects of the original as- 
sumptions on the preemptive value of 
fluoride, but now ascribes more 
weight to the inhibition of demineral- 
ization and promotion of remineral- 
ization. The more that new knowledge 
on fluoride becomes available, the 
more fluoride's continuing key role in 
caries prevention is underscored. The 
generally low levels of caries we see 
today is no reason to turn away from 
fluoride programs, though program 
selection today requires more careful 
thought than it ever did. 
Exposure to fluoride in the modem 
world has expanded far beyond the 
degree envisaged by the fluoride pio- 
neers of 50 or more years ago. They 
dealt almost exclusively with fluoride 
in drinking water, and their careful 
research on the appropriate concentra- 
tions was conducted from that view- 
point. Controlled water fluoridation 
was followed within a few years by the 
introduction of fluoride dietary sup- 
plemen ts; professionally applied topi- 
cal solutions and gels won followed. 
Fluoride toothpastes first appeared in 
the late 1950s and within a generation 
had come to dominate the toothpaste 
market. Fluoride mouthrinses and 
school water fluoridation emerged as 
public health programs in the 1970s, 
high-fluoride gels became available 
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for home use by prescription, and 
many of the cosmetic mouthwashes 
sold over the counter had fluoride 
added to them. Perhaps the most sig- 
nificant new exposure came with the 
processing of foods and beverages 
with fluoridated water. Because pro- 
cessed foods and drinks rather than 
home-prepared foods now dominate 
American food consumption, every- 
day food and drink could represent a 
significant fluoride exposure. This 
matter has received some attention, 
and subsequent corretive action, with 
respect to infant formula; however, the 
issue goes beyond that. Meanwhile, 
our fluoride concentrations in drink- 
ing water, toothpastes, and other den- 
tal products remain much the same as 
they were when first developed years 
ago. One significant recognition of in- 
creased fluoride exposure came in 
1994, however, when the American 
Dental Association significantly re- 
duced its recommended schedule for 
fluoride dietary supplements. 
With this widescale exposure to flu- 
oride, it is hardly surprising that the 
prevalence of dental fluorosis is today 
much higher than it was 50 years ago. 
Most of the increase has been in the 
mildest forms of fluorosis, which are 
of questionable importance as a public 
health issue. But the trend toward a 
rising prevalence of fluorosis has been- 
fairly consistent over recent years, and 
the extent of the moderate-severe cat- 
egories, while still only a small fraction 
of overall prevalence, has increased. 
Opinions differ on whether positive 
action should be taken to try to reduce 
the prevalence of fluorosis. One point 
of view says that the issue is not a 
public health problem, that most of 
those with very mild fluorosis do not 
even know they have it, that caries 
prevention is being maximized, and 
that drawing attention to the subject 
will only cause unnecessary political 
trouble. Another says that whde fluo- 
rosis is hardly a public health issue 
now it could quickly become so; if this 
happened, many of the gains we have 
made with fluoride could be jeopard- 
ized. The consequence to this line of 
thought is therefore that steps should 
be taken to reduce overall fluoride in- 
gestion before fluorosis becomes a 
major issue. 
In August 1993, the National Re- 
search Counal (NRC) released its re- 
port on the health effects of ingested 
fluoride (2). The NRC had been re- 
quested by the Environmental Protec- 
tion Agency (EPA) to reexamine the 
EPA's upper limit of 4.0 ppm fluoride 
for drinking waters. The report con- 
cluded that there was no evidence at 
present that would require this upper 
limit to be reduced, but that the matter 
should be constantly reviewed as new 
research findings became available. 
Fluoride, in the concentrations and 
amounts used and recommended in 
the United States, was seen as no haz- 
ard to human health. The report 
agreed with the EPA view that dental 
fluorosis, which was recognized as 
being associated with fluoride use, 
was more a cosmetic issue than a 
health problem. One area where the 
NRC did recommend further research, 
because of some conflicting reports in 
the literature, is in the area of fluoride 
intake and bone fractures, especially 
hip fractures in postmenopausal 
women. 
Our first two speakers today will 
focus on two of these issues: that is, the 
ingestion of fluoride in the early years 
of life, and the relation between fluo- 
ride intake and bone strength in the 
later years. Dr. Steven Levy,of the Uni- 
versity of Iowa, is the principal inves- 
tigator for a research project, funded 
by the National Institutes of Health 
(NIH), to study the fluoride intake of 
infants and young children. Dr. Kathy 
Phipps, of the Oregon Health Sciences 
University, is the prinapal investiga- 
tor on two NIH-funded projects inves- 
tigating the relationship between fluo- 
ride intake and its effect on bone. The 
third speaker is Dr. Herschel Horo- 
witz, who will give an overview on 
these and related issues from the per- 
spetive of his extensive experience in 
conducting fluoride clinical trials. We 
hope that the symposium will bring 
you some new information, and that it 
will stimulate your own thoughts on 
this important subject. 
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